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Introduction

Results

Discussion

Management of febrile neonates (0-90 days) is written about
extensively in pediatric literature. The length of stay (LOS) and duration
of antimicrobial therapy for an otherwise well-appearing febrile infant
often depends on a variety of factors, one of the most common being
the time to a negative blood culture. Due to lack of definitive national
recommendations, infants may receive extended antibiotic courses and
prolonged LOS. Initial recommendations described in the 1980s
recommended at least 48 hours of empiric antibiotic treatment based on
time to positivity in manually observed blood culture systems1. Despite
improvements in automated continuous-monitoring blood culture
systems, Nguyen determined there have been no changes to LOS in
febrile neonates during the period from 2000-20122.

Blood culture data:
A total of 8 (12.5%) positive blood cultures were identified.
•All 8 blood cultures were positive within 36 hours and 7 blood cultures
(87.5%) were positive within 24 hours.
•One culture resulted at 33 hours for Staphylococcus hominis.
•The mean time to positivity was 20 hours with a range of 15 - 33 hours.
•The organisms identified included 5 group B Streptococcus (GBS), 1
methicillin sensitive Staphylococcus aureus (MSSA), 1 Bacillus species, 1
Staphylococcus hominis.
•The patient with MSSA bacteremia had previous cardiac surgery and was
found to have mediastinitis at the time of admission.

This small-scale study examined a cohort of febrile infants less than 90 days of
age. The results indicate that the time to positive blood culture was less than 24
hours in 87.5% of the patients and all cultures that were ultimately positive were
positive by 36 hours, similar results have been seen in large scale studies 3,4.
These studies along with our results show that antibiotic therapy can be safely
discontinued in febrile neonates with negative cultures by 36 hours if no other
source of bacterial infection is identified.

The purpose of this retrospective analysis is to assess the time to blood
culture positivity and LOS in febrile neonates at Advocate Children’s
Hospital network. With this information, we aim to standardize the
antibiotic therapy duration by implementing evidence based clinical
guidelines.

Methods
A retrospective chart review using ICD-10 codes for sepsis was
performed for patients aged less than 90 days admitted to Advocate
Children’s Hospital over a one year span. ICD-10 codes included:
bacteremia; bacterial sepsis of newborn, unspecified; disturbance of
temperature of newborn, unspecified; other bacterial sepsis of newborn;
other Gram-negative sepsis; other specified sepsis; sepsis due to
Escherichia coli; sepsis due to streptococcus, group B; sepsis of
newborn due to streptococcus, group B; sepsis, unspecified organism;
severe sepsis with septic shock. Patients were excluded if they were
only seen in the Emergency Department and not admitted, if they were
transferred from an outside institution, or if they had cultures obtained
at a time other than upon admission.
The duration of antibiotic therapy was calculated using the time of the
first dose of antibiotics the patient was given and the time of the last
dose of antibiotics with the dosing interval added to the final time
indicating total coverage. One hundred sixteen patients were identified
with 62 patient charts reviewed based on our inclusion and exclusion
criteria. All patients had a blood culture obtained prior to receipt of the
first dose of antibiotics.

Urine Culture data: 59 out of 62 patients had urine cultures sent
•8 (13.6%) positive urine cultures and the organisms identified included: 1
GBS, 1 Enterococcus faecalis and Lactobacillus species, 1 Klebsiella
oxytoca, 1 Streptococcus infantarius ssp coli, 1 Escherichia coli, 1
coagulase-negative Staphylococcus.
•Of the patients with positive urine cultures, one patient had positive blood
cultures with the same organism, the other 7 patients had negative blood
cultures.
CSF culture data: 57 of 62 patients had CSF cultures sent.
•2 (3.5%) patients had positive CSF cultures; both grew GBS and both had
positive blood cultures with the same organism.
Average Length of Stay
•The average LOS was 142 hours (5.9 days), with a range of 22 to 700
hours for febrile neonates with positive cultures.
•For febrile neonates with negative blood and urine cultures and no other
diagnosis requiring admission the LOS averaged 48 hours, with a range of
22 to 75 hours.
Antibiotic duration
All 62 patients received empiric antibiotics. The average duration of
antibiotic coverage for febrile neonates with negative blood and urine
cultures was 65 hours, with a range of 25 to 417 hours. When patients
with other indications for antibiotics, including necrotizing enterocolitis and
pneumonia, were removed the average duration of antibiotics was 53
hours, with a range of 25 to 128 hours.

There are several limitations in this study. First, the exclusion of patients
transferred to Advocate Children’s Hospital from outside institutions made up a
large percentage of data we did not include. There was limited information on their
blood culture time to positivity, as well as communication between institutions
regarding results, will limit standardization of practice. With the increased
utilization of a single electronic medical record this variability will hopefully
decrease. Another limitation of this study was the wide variety and duration of
antibiotics that were given. In order to standardize and compare antibiotics the
metric of antibiotic coverage was used, in place of the number of doses given or
timing of the first and last dose of antibiotics. Based on antibiotic coverage the
average duration of antibiotics was longer than the duration of admission, which
will be an important clarification in the post-intervention analysis.
This data supports a quality improvement initiative to standardize and potentially
decrease duration of antibiotics in this population at Advocate Children’s Hospital.
Continued hospitalization and antibiotic treatment after 36 hours have serious
implications without increasing yield of detection of bacteremia. Overuse of
antibiotics has been associated with increasing antibiotic resistance including
multidrug resistant organisms, increased healthcare costs and avoidable adverse
drug reactions5. Various methods have been used to standardize and decrease
antibiotic use. The use of automatic stop dates has been previously studied in the
neonatal intensive care unit with significant reduction in the duration of antibiotic
use, without significant changes in safety outcomes 8,9 . Utilizing the results from
this small study, in conjunction with published data, next steps will be to
standardize and decrease the duration of antibiotic use in febrile well-appearing
neonates by the development and implementation of a standardized order set. In
addition to the order set, the quality improvement group plans to educate pediatric
providers regarding the initial study results and the new standardized order set.

Conclusion
Our analysis of time to positivity of blood cultures demonstrates that there is area
for improvement in our institution in regard to standardizing antibiotic therapy,
decreasing duration of antibiotics and subsequent LOS in well appearing febrile
infants. The data supports decreasing empiric antibiotic therapy and admission
duration to 36 hours. In order to achieve this goal, we will develop and implement
an EMR order set with automatic 36 hour stop dates built in.
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